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As  growing  concerns  arise  over  the  use  of  hydrazine  in  monopropellant  systems, 
alternatives  to  replace  it  are  being  sought  by  several  investigators  in  the  field.  At  AFRL, 
we  have  been  pursuing  the  use  of  energetic  salts  as  viable  monoprpjaellant  ingredients. 
They  have  several  inherent  advantages  over  hydrazine,  which  mefudej  essentially  no 
vapor  pressure,  which  results  in  low  vapor  toxicities,  significantly  nigher  densities^ and^ 
overall,  significantly  higher  performing  materials.  Recently,  we  have  been  investigating 
several  salt  systems  based  on  amino  substituted  triazole  systems.  Most  of  the  heterocycle 
systems  which  were  investigated  are  either  commercially  available  or  are  synthesized  in 
simple,  high-yield  operations.  The  triazole  systems  investigated  include  1H-1,  2,  4- 
triazole,  4-amino-l,  2,  4-triazole,  3,  4,  5-triamino-l,  2,  4-triazole,  3-hydrazino-4-amino-l, 
2,  4-triazole,  and  1H-1,  2,  3-triazole.  The  nitrate,  perchlorate,  and  dinitramide  salts  were 
synthesized  and  characterized  by  vibrational  and  multinuclear  nmr  spectroscopy,  and 
elemental  analyses.  Other  materials  will  also  be  discussecj^including  the  synthesis  and 
characterization  of  energetic  salts  of  ethylene  bisoxyamine,  NH2-O-CH2-CH2-O-NH2, 
and  1,  3  -diamino-2-propanol,  NH2-CH2-CH(OH)-CH2-NH2.  Both  of  these  systems  were 
used  to  make  a  large  family  of  energetic  salts.  In  all  cases,  the  thermal  stability  and  safety 
propertie^jncluding  impact  and  friction  testing^vere  carried  out  on  these  new  salt^and 
the  results  will  be  presented. 
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